HBsAg retention sensitizes the hepatocyte to injury by physiological concentrations of interferon-gamma.
The role that inflammatory cytokines may play in the life cycle of the hepatitis B virus and in the pathogenesis of its associated liver disease has not been carefully delineated. In this report, we demonstrate that bacterial lipopolysaccharide, a potent inducer of inflammatory cytokines in vivo, causes a severe acute liver disease in transgenic mice whose hepatocytes produce the hepatitis B virus large envelope polypeptide and retain HBsAg within the endoplasmic reticulum. In contrast, 100-fold higher doses of bacterial lipopolysaccharide do not induce liver cell injury in nontransgenic littermate controls or in transgenic mice whose hepatocytes secrete HBsAg rather than retain it. Coincident with the hepatocellular injury and the influx of inflammatory cells into the liver, a marked reduction occurs in the intrahepatic content of hepatitis B virus steady-state messenger RNA, thereby confirming the selectivity of this process for the HBsAg-positive hepatocyte. Bacterial lipopolysaccharide-induced hepatocellular injury appears to be principally mediated by interferon-gamma because it can be markedly reduced by the prior administration of neutralizing interferon-gamma-specific monoclonal antibodies and because recombinant interferon-gamma is also selectively cytotoxic for the HBsAg-positive transgenic hepatocyte in vivo. Tumor necrosis factor-alpha is also involved in this process because bacterial lipopolysaccharide-induced liver cell injury is significantly reduced by tumor necrosis factor-alpha specific monoclonal antibodies. The role of tumor necrosis factor-alpha in bacterial lipopolysaccharide-induced liver cell injury is less clear than interferon-gamma, however, because unlike interferon-gamma it is also toxic for nontransgenic hepatocytes.(ABSTRACT TRUNCATED AT 250 WORDS)